Guanosine 5'-O-thiotriphosphate and sodium fluoride activate polyphosphoinositide hydrolysis in rat cortical membranes by distinct mechanisms.
NaF and guanosine 5'-O-thiotriphosphate [GTP(S)] stimulated the accumulation of [3H]inositol monophosphate ([3H]InsP) in rat brain cortical membranes, with half-maximal stimulation at 2 mM and 1 microM, respectively. Calcium also increased basal [3H]InsP formation over a range of concentrations from 10(-7) to 10(-4) M. The stimulatory effect of GTP(S) (30 microM) on [3H]InsP production was insensitive to Ca2+, whereas NaF-evoked [3H]InsP formation was dependent on Ca2+ concentrations. Guanosine 5'-O-thiodiphosphate significantly attenuated GTP(S)- but not NaF-stimulated [3H]InsP production. Coincubation of GTP(S) (30 microM) and submaximal concentrations of NaF (1 or 3 mM) stimulated [3H]InsP formation to a degree that was nearly additive with that produced by either drug alone. However, the resultant accumulation of [3H]InsP in the presence of maximally effective concentrations of GTP(S) and NaF was not different from that produced by NaF alone. Incubation of cortical membranes with GTP(S) and NaF for 1 min stimulated the accumulation of [3H]inositol bisphosphate (InsP2) but not [3H]InsP. [3H]InsP2 production elicited by GTP(S) was markedly enhanced by the muscarinic cholinergic agonist carbachol. In contrast, NaF-stimulated [3H]InsP2 formation was not potentiated by carbachol. Our findings of different characteristics of GTP(S) and fluoride activation of polyphosphoinositide (PPI) hydrolysis suggest that separate regulatory mechanisms are involved in these two modes of stimulation in brain membranes. Activation of PPI hydrolysis by fluoride may be mediated by a direct stimulation of PPI phosphodiesterase or by activating a putative guanine nucleotide regulatory protein at a location distinct from the GTP-binding site.